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Human serum albumin (HSA) is prepared as follows, (1) a plasmid is 
constructed carrying compsns. of (a) AOXI promoter which contains DNA 
sequence (I) and (b) HSA; (2) the plasmid is introduced into a host for 
transformation; and (3) the obtd. transformant is cultured to produce 
HSA. 

CCAGATTCTG GTGGGAATAC TGCTGATAGC CTAACGTTCA TGATCATAAT CTAACTGTTC 
TAACCCCTAC TTGGACTGGC AATATATAAA CAGGAGGAAA CTGCCCAGTC GAAAACCTTC 
TTCCTTATCA TCATTATTAG CTTACTTTCA TAATTGTGAC TGGTTCCAAT TGACAAGCTT 
TTGATTCTAA CGACTTTTAA CGACAATTTG AGAAGATCAA AAAACAACTA ATTATTCGAA ACG 
(I) 

USE/ADVANTAGE - By culturing a transformant e.g. Pichia yeast under 
controlling methanol concn. in the medium, HSA can be secreted into the 
medium high efficiently. Also highly purified HSA can be prepared by 
treating the cultured soln. with combination methods of ultrafiltration 
membrane, heat treatment, cationic ion exchange chromatography, 
hydrophobic chromatography, etc. 

In an example, Pichia yeast GCP 104 and 101 were used. As promoter 
of HSA gene, Pichia yeast IFO-1013 derived AOXI promoter was used. 
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MMwan (i) E^j#^ia>DNAS?j^-r^A 

O X l 7n*:-9-&&zfh hM97;i^ >3SfcT£ 
S#LTfc*:/7X = FtiflSU (2) *V>?yZ$ 

Hefi£i;:*ALT, »hc»*«. (3) »&nfc» 

[0 0 0 1] 

*. 

[0 0 0 2] 

(AOX, ECl. 1. 3. B) t,fc0^^y-JV«* 
^A7^5*tHlCBft-r*. **/-/HMfctt»*®-- 
aT*-5t:^7S« (Pichia pastoris ) W#VA*fc 
-a^AOXffle? (AOXlIfif, AOX2JSE 

[0 0 0 3] COrtAOX1^0^-tAOX2y 

T5gasnT^£Aoxi;i&£A,<tfAox i 

(Molecular and Cel lularBiology, vol.9, 1316(198 

9» . Aoxf*yjio-x^wJ&Jrctm<t^f&«£ 

ftaaHa>3 oxfts-rtv*nr^*. aox^zj- 
F-r*2MM>Aox«firF©55. aoxh&f© 

*U BW8£**5RU&. AOX2 7n 

[0004] gfi, -tcoAoxae^oawisfliwsffl^ 

T»a«ail*a*rft*tt3*«W!«*nTlri* (Yeast, 
5, 167-177(1989) , 4*B¥l-12879<H|4i», 1^2-1042 

9<HM»L 3-ny/t4iH»«347928» . 
[0 0 0 5] 



(2) 4$gfl¥6-22 7 84 

2 

[00 06] 

[■M*«Hfc-r*fc»0*Sl (1) E^JS 

# l ODNAE^J^tt^AOX l yn^-^-iictr; 
t hifii»7;i/y^>afe^$ffl»UT)a:^y^X^ KS 
flMSU (2) *V>-fv7.* KSTt^KSALT. TgfS 
J0 (3) 8&nfcJMG&#£tt*lT. th 

itilll7^5>Safta-ttS^t, #&fcSfcMMI7 

[0 0 0 7] (a) AOX 1 ^0^:-^- 

tf*7»# i fo - i o 1 3**t«*sns. a 

8£LTte> B»afi^64M0©35i6 («AH* Man 
iatis T. Mo I ecu 1 ar cloni 
ng, Cold Spring Harbor La 
boratory NY (1 98 2) ?) iC^UTftfi 
20 (frDNAfcttffiU ZtlZm^tzMimm (EcoRI 

(WAtf, A g t 1 0, EMBL 3) (0 
1 lCAOX«£^£A g t 1 0 tCtt&&A£MBBX» 
HSjkI". ) , aSttfi* *&SLE3 9 2 

ASEHRTS. 7 7-s;DNA*aaft*IHB* (Ba 
mHK HlndHI?) iCfc^TiSflsU SSft^ 
30 X5H^^- pUC19ftffl (C#AUT 

«± (Ml^iBJM10 9») SBKCttU §« 

[0 0 0 8] DNACOSSE^J«»acD^ft «!Atf. 

^ct&sehih:. AoxiacTe^attAcDs' «± 

U »2 4 0 bp**Tt/TV>*. ^GDJfifiE 

40 [0 0 0 9] S), 1 - 1 7 3 7 8 l^SKBB 

mZfttzAOX 1 ^D^E-^-ittDNAEW^aft 

*. s i ict-aititess-r. 

[0 0 10] 

an 
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[0 0 11] (b) Zf7*$ H 
*S^y7^5 KI4 (a) OAOXl^D^-^ 

£fcl4ffi[3Tt>J:<, ^WlC««^BS5 8-5 6 6 8 
4 ft* 1^6 2-2 9 9 8 5^&^ffi^lZ^$nT^ 

[0 0 12] >^;Ha£^4, SPS'f >^;i^-i* 

a-7r^*-lB^<D<fc5fc®#*&<Bfc<0, HS A 
0*>^;^^J^fe«-e^S^* «$PU¥2 - 16 7 0 
9 5^) , AltttCifl&bfcv^^E^J <WBH7 1 - 
24 0 1 9 1*1) «*JflV>*Ci*«T*S. *-3*- 
*-£bTl4AOXl OJ^*;ii:# 

[0 0 13] ffl^»«f4H IS 4, URA3, LEU 
2, ARG4WM^n^ T-*-afi?ttftt* 

R**HtLTf4^n^*5/5 h\ G-4 18, £n 
7A7x-3-Jk ^U^V-fv>, /W^D7^y> 
W«**n«. *§S*ttffiffiiie^i:LT«, HI 
S4, URA3, LEU2, ARG4»#*tf 6*1*. 
[0 0 14] g^Zy H45' «W>£3' flSfcftj&o 

(c) *fOTte&# 
*5SEO^®«S&#[4 (b) ®^7X5H*WAUTft 

a. 

[0 0 15] #58W©«S»4B**«»*L<, 
L<l4fcr*7P& (Pichia pastoris ) T&So Aftft 
KteGTS 1 1 5 (NRRL?K#^Y- 1 5 8 5 1) 

[0 0 16] ^7X5 HcO?S^iffl^*T<D^6:CDfilS: 



*n<5o £fct4> ^9X3 HttaraFaEUT^TtJ: 
v>. «±fciBAan^*ae ; f'©3tf-W4i3i?- 

[0 0 17] (d) HSAO^jS^ft 

(c) Tft&ft&affiglfetttt. m±m&o&#'j>too 

20 *»T*Srr*. SJ6£LT140. 0 1-5X**y- 
;l/£^&LfcYNBi£#Jgi& [0. 7% YeastNitrogen 
Base(Difco ft) ] , *5<J;tf0. 0 1 - 5 
SMb&YPft* ClX'f-XhX+Xh^h (Di 
fco ft) , 2%3piJ^h> WcH^Sft) ] ££##1 

[0 0 18] JgS(4* a*l 5-4 3"C (*fStCl43 0 
reS) -C2 0*-3 6 0»mS*frK *KCJ:Da« 

y;«asffl&&i*i;:<k o h s A*«jrrs. 

[0 0 19] 

«ja«. sea**6A*-rsj:t*«T*5. 

[0 0 2 0] »*S«(0«:a6(OSflfjKfttfK^ffl4W 
40 !Tff6«:^IBDft»*roWi7cCE>fll«lctt-?TeffiL 

o.7-^D-X>^j D-^FXyj>^/W\'-7^ 

^hU— C fMoleculer Cloning j Cold Spring Harbor 
Laboratory(1982)] »cEaa*lTV»-5*tt«C± DfT^> 

[0021] seam-i tr^ygs^Aoxififi^ 

D-X>y^(OyD^-^-$^^^H S AG)4 
50 ffifflbfcBW* 
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5 

K+7WSI FO-0 9 48t^IFO-1013t 
14, (St) BiRWWrJOA^Lfc. h!*7§?#ATC 
C - 2 6 0 4 <hfc:*7i?#ATCC - 2 8 4 8 5 <h!4A 
TCC<kOA¥bfc. fcT*7i?»GTS 115 (his 
4) ttK*7»*fc*»*»H««ffl»*tUT««b 
fc. 

[0 0 2 2] AOX13t^O^O-->^ 
Ro t h s t e i n&<D%& (Rothstein, 
R. In DNA cloning". 3 8, 6 7 5 

(1 9 7 4) ) KftoT, tT+7SS I FO- 1 0 1 3 
£0$fcfi#DNA£jSfcbUfc. -e<D4!l0DNAOStOS 
W4, Man i a t 1 s T. 

Molecular cloning, a lab 
oratory manual) icttofc. AOXlS 
£^<0X£U-->^K:I4, E^S^2&tf3028li 

[0023] aox laer^sfto^H 

tr*7P#I FO-101 3 £0£n-->£ r U£AO 
X,l}g£T£fflV>T, tf*7BSGTS 1 1 Srtffiftco 
AOXl&fi^fclKSL*:. IFO-1013fi*AO 
XllEf^IffiBSPs t IfcXba IfcTflWfcLfc 
»3kbODNA«ffra^5X5HpUC19«C* 

1 SG?± 13 #«E"T £ Sal I SS&IC 3 k 
*3feSUC2®e^£ifAUfco i^nfc^X^ H$ 
ffiV>Tfcr*7BP#GTS 1 1 5$faCftlL »S£ 

a*wg««i/a-^n-xgfl:SB cosmic ctOfTo 

ft. 

[0 0 2 4] tS* 

(Bf) 58Wif«HfRtfATCCJ:DA*L&ftK*7* 

S, IFO-0 9 4 8, I FO- 1 0 1 3, ATCC- 

2 6 04, ATCC-2 8 4 8 5C04**K^T, -£<D 
*9 J - JUMsIB* ;* * / i"T 

#ft*ofc*i, **/-J!^**TttK*7»*I F 

0 - 1 0 1 3jPtt0 3tt£9*M«ta<. *Oi8I# 
S*fc»fc»a>ofc. iI0&&cfcDb:*7SP#I FO- 

1 o i 3»4^^y-;WRfl;tB*<K<7;P3-;^*->* r 

[0 0 2 5] W7BSIFO-10 13j;0AOXl 

ASttttJLfc. ifltiibfelfefi^DNAa^K»*Eco 
R I T«M7r-^^^-A g t 1 0l:»AL, \t 

77U-tf>»5x 1 0 5 ^n-XC^T^-^/vf 
7 U ^ -K- 3/ a > tick * A O X 1 5i£^ <DX ^ U 
>^£froft. A-f^U^if— >3>yn-ytLT 
t4, Hfc*«SnT^5t;*7»«©7JV3-^***> 



(4) #$¥6-2 2 7 84 

6 

*FS«flLfc (E#i#*t2fttf3) . /\4JVjr<t1£ 
-3/3>CD»«» 4®<D#^x^^^n->dtS^n 
ft. cn^4^D->(i!)^^fit)^DNA^>1f- 
h (5. 7kb) Wt^fD->AMR10 1M^ 

7o-7£m>fttr1f->:/ny h&tftDNAggE 
WOftSAO, ^a->AMRl 0 l*«5S£fM>AOX 

jo e^owa»Ewi4E50»^io3' 5M«ra»anT^ 

ft. I FO- 1 0 1 3«cCDAOXlite^ODNA^S 
E?J£E#J#^2«hbT;K"r. CCDAOXliSe^Ill 
9 8 9 bp©3-H««S*U 5' -#3-F®«ft 
ATG±S51 5 4-15 9bp(D&E (E#i#*t 1 © 8 
5-9 0#g©^S) [CteTATA (TATA AA) * 

[0 0 2 6] bT*7»»THSA©»tB»aSK*Sfc 

aic Aoxias^©:/n*-*H»«s*«n. 9 

k b <D E c o R I - A s u I I9rtf-£ K+7BWMME* 

d n a £ a o x 1 gerca ^e- * — ©T ft iCjf A L/ 
ft. COHSA*S^5X5HefflViT!f*7»«GT 

s 1 1 5fc*©rtfcttAoxiae*0fcfi*TS*tf 
^7ifGTs 1 2 o£*a««E*Lfc. ^as^*o 
HSA^iffi^^ Hrtic**n«H 1 S4 

ft. *&n&i;*7**»H(E»*ai o»a^^/- 
JV^W«**ffl^T3 0 , CT2Bra«ltL, *<Z>Jg«J: 

»$sds y;wBMk»»*r£«H s Am#zm 

(C^OTt>^^!HSAi:^i;^a*rfeS6 7 kDa 

BGifc#-rs*HSAa*5ESU #»+fc#»s*rc^ 

Lft®£, ^i*no»IMEai*lC*ViTt)HSAtt±< 

&aj£n-r, ifo-ioi3«c^aoxi^- 

l/ft. bf*7HHBGTS 1 1 StGTS 1 2 0 t<DMTl 
ig&#<k 0 H S A©££ft&*fife£^£ n->**n* 

40 nat;. cnswe^GCPioiMGCPio 

4t»4Lft ( p^«OHSAco±SSIi7^xn«gT 
l4tfelC8 0mg/L-C*0, »48»Sn&*>:3fc. 
[0 0 2 7] ^JSfifHl-2 (W7W»6ffl^ftHSA 
<DS5®SS#iS«) 

fc!*78f5G C P 1 0 4 $3cfctfh:*7§«$G C P 1 0 1 
*«»Lfc. W^fcHSAag^-oynt-^-fcb 
Ttf+7»S I FO- 1 0 1 3 E&&0AOX 1 :/D^- 
*-£&Ebft. 
50 [0 0 2 8] ifcife&fiS 
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7 8 
FM- 21 (Sreekrishna, K. , et a * 3(C^Lfc. 
1. rBiochemlstry, 28, 4117(1 [0 02 9] 

9 8 9)) jgJA&ttAbfc. 2 CS2] 
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FeSO* 7H 8 0 
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[0 0 3 1] Jgfi£& S^tT3L*©^ir-7 7-^>*- (/M*VX*- 

a»fii*e2X{f^3-x*fii*«t-r*YNBis* ds, x>r^tt«> cwu aa®#i&3i£fTo 

(Di fcottS) lOOmLlCtSft, 3 0t:iCT2 Tz. *aMH*3 0t, 2 L/$NCB£U & 

4(§[H]iSSL*:t)c7>£FM-2 lfcifel L VJybM 50 #a«©±|fitt 1 5 0 0 r pmtl/fc. ISfifOpHtt 
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5. 8 5*«8**«fc5 7> ; e-7*KT3£ffl«aiL 
It. mm\*mm$i (Adecanol, JfiafcXjSStt 
§J) £[Hl#i&&$i&ff$fCO. 3 OmL/L-b r o t h 

© y U -fe a WMR S tift Rj««fc o ^ * y £*JS 

[0 0 3 2] J0 
Sfc*«5LfcO%. »3ft3t«H" (UV2 4 0, AtMt 

[0 0 3 3] »»$n^HS ACDfcg 

««©*«»WT««e«u->^u >yu isooo 

tt«©*«»WT««*«*>^U 1 5 0 0 0 

c 3 h v \z £ v mmmmmi p l c tw<fc *£&##r 

[0 0 3 4] 

*7A:WATERS Sugar pak-Ca 

Xy&MM; 8 Ot: 

#@!j*S : 0. 0 2% NaNj 

asx 

FM-2 l»»*«fflUfcbr*7W*GCP 1 0 4<D% 

2 tenure, ob, 

J1«B (v/v) *SU K*iB+K:»»Sn& 

• (dcw) a, ttmLgfcoattBBABs* 

[0 0 3 5] Z<D&, HSABiSttttl. 4 g/LT 
WC*frfc:TK=lr7»*GCP 1 0 1 £Jggb 

»sna^t>fc. *fc. B**B'bfi»TAff"C*D. 
dcw««i 1 0 g/LH±©S5«**«**?re"c*-3 

fc. L*>U HSAB*Bttttl. 2 g/Ltriii:*^ 

6. GCPIOICD®^, GCP 1 0 4 fclt^TBftfi 
Bttl. 5f&tC±#UTV^(Ct>^t>er> HSAjg 

[0 0 3 6] ^dT, GCP10 1$ffiiU ^'J-fen 



ttH¥6-2 2 7 84 

JS&Lfc. <8££04t;:^Lfc„ GCPlOlSffifflL 
T^SiCfc^feSr. BttStt* DCWT7 5g/L 

BB*T?u*«inufc*t>fc**. hsab^bbi. 4 
[0037] mmm 1 - 3 w»a8®x$— *7 ? 7 

[0038] Bijraxg-i 

0. 2 2 am©7-r;P*— *ffll>fc*W*ffofc. 
tC^C^xeiCfe^T^tC^P^S^S 075<DWVm 
»B«flV>fc4M**fTofc. ®&#fcl^>vx>vr 

*7n-ft«fflv^ Ba«fi®ttttictti;TBB«tt¥ 

KSfflfrWaacfcTM. 8 4 m 8 fcUfc. SI8tt^H 
»^S*U7J©H*tt»B*fflt>TBBMH2. 3m 1 <D 

[0039] un^saaxg 

«ta«r©#Ui-AttJS«±IB©ttl 0-1 SfftStBL 

■asawftfrttBiaaxfi-itHCfcUfc. bp*, » 

B»?B3 O^OE^ifijaK^ffi^TiSir^H^ISi* 
U ^-f ir7-fJPhU-3/3>*ff-3THSASigJHU 

®iabfcHSA$»ti»^ai^o^aig[K^ 

B^TBBSfrofc. BV>fcR04KW®BBtt'bB£ 
BXB-liHUtl/fc. 
[0 0 4 0] i<t>5^D7h^7>f- 

«, HSA£BB-r*¥tt£fflWfc. HSA 
0««jf*»T©J&*fcDffi^pH«« (pH4-4. 6) 
Tffl«T*#»#*D, S$"f7 (3*B*-tM*>£B 

[0 04 1] BX 

JEWXS 

EAttftBfW(Cff*fe±#S-a-T«BWlC2. OKg/ 
^^±#$i^T, S»WIC5. 0Kg/m 3 OE*"Cff 

T&ofc. ^(D*frTT^EEWiCJ:l3SII«C0^6 0- 
6 5X*«Bia»tbTlHlJR-C#fc. JEEAlcBr*»IBtt 
*51«IB]T*D» BE»CWLTfefil^2»|fl]8«#ft 
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[0 0 4 2] 

HPLC #«r©J8*!&> & . tomtom fi*< 3 0 7j ©ISfl4t 

mtmmxn 

(HSA©8fflFS©fil§MfiK. «!l*.t& *v 

tfajgi&s (6 0*0 ^©sjsiiBrs^ra&T^rse 

ttiHSmt-fSdiT? (3 0AW3) . HSAOIhIIR* 

C0teSSl,T'feWR©IglC*5^TH S A ©##»#« 

jTC&ofc. 
[0 0 4 3] 
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©SUSIi. tfHtt^aflt 1 7J ©EJHKSRfcffl HTfr o 
SfcttfcHSAHiRgsfc&g 1 0 0?fitfi»T» 

[0 0 4 4] »-f*>S»i'n-7h^77-('- 
««»7«©««±flJ©#$rlS£*6. «*±ffiflCtt 

•5H s Aoati^if ^-?-n«±Tr»-5 c t Ltz. 

10 fcLTiSD, 3e>tC. ^«S©*g5»«^>^->*fc«* 

cne.©*«s»«-r-5B«-cHSA©^«^ 

(pH4. 0~4. 6) Ti'DVhjaSSrffofc. 
BP*. »-f*>X«*ICHSA*«»S*T, Ktttt* 

T*«©ffi»»*Sff-3t. 

[0 0 4 5] £U©&Ig©JRs?^©«SM6£©-0l£ 
^4 IC^Ufc. 

[0046] 
^ »4] 
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~85X 


0.008 



* 8 : HPLCCt^tb $ tliz H S A * y t- OX 
• a :HSAi*iO«filt* 



[0047] «GKfll-4 BSfilKft©«W [0 0 4 8] HS A^ /T— iJ«fctf#j?MSl£— S^HC 

i-3-c«»i/fctt»«3j»»Ti/fcairctt. hplc *»s*t. &tti&fr<o£-vftm®z®4ktz®i§m 

P7r-f >y;HWfl) S&WUifc. 50 3&ill,8;(Pass-Tbrought Method) 
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^KBHStfSKft SNaCI T26mS(pH 1*6. 7) £H8 
U y;W^g«fS(0.15«NaCI ( 0.05M PH6.3) T 

¥«A:bft. y;u»;:&i§$ttftHm£SSLft. 

[0 0 4 9] ©S8= 

«»7>t=9A&wnu«»««fti.ai(i« £6.7 ii 



16 



♦ 0.15M NaCl.O.OoM jBK& pH6. 3)T¥«{fcLft. 
y*K*ttT«»Sttfc. 8ttffi(0.15K NaCl, 

0.05M PH6.3) THS A* J V-£i§ffiUft. 

[0 0 5 0] 

»5] 











9 0 ~ 9 5 % 


7 0 ~~ 7 5 % 


SB 


~3 Orag/mLy;!' 


~ 3 Omg/mLy;l' 





















[0 0 5 1] ftfeffll -5 

n 30 

*»***##&«art-*&*i;:* e i Atticisms 
ftne&«ttttb&. HSA#aa»«±«i«iiM[*7 

te»£££(C<k*^ >fc fcfv a >SfcTfT^ ft. 
[0 0 5 2] fejg 

tbTl 7 6iig/mL (n-U-tt) , ^Jf^StL 40 
Ttt6 8mg/mL (7i;-*-«BS) T&oft. 



JB®e(tp8£fft£l,ft (0 5) . WftG)* 

aiH#fci,TBefMflre2 1 5pg/mL, «sa*r? 

8 3 n g/mL©K«*tt«IS**W55-cefc. CCDS) 

2 5xjiK*raiiBLfc««HSAtJc«msn*»* 

fi*lfc»©*«*. SeMfflSSST4 9. 5ng/m 
L («S9 9. 9 9 9 9 8%) , »«g&»Tl 9. 1 
/ig/mL GKS9 9. 9 9 236) T&oft (*6) . 

3 > H n-)\,L L/T, 2 5 %ifc»E&*7;i/:/ S 

&. 

[0 0 5 3] 
[&6] 
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18 



S A \zm *»*5&3fei£#©#fi 





HSA^S 

Kill & / ill Li J 




gas 


® 




250 


49. 52ng/mL 
%j$(99. 99998K) 


19.12 ftg/isL 
&&C99.992X) 


lM*HS A 


250 


<0.7ng/mL* 


<0. 3 figM" 



* immm 
mm&^ : i 

E^C0fi£ : 2 4 3 
E*»J(D$J : R1S 
®<3& : 

EM<Z)ffigi:te0&K 7^X5 FDNA 
E^KDftSt 



[0 0 5 4] 

PYh^77^ -*}&m*£t)1±Z> C t cfc Q&mztt 30 #&£g-fI2^ : promoter 
[0 0 5 5] * 

mm 

CCAGATTCTG GTGGGAATAC TGCTGATAGC CTAACGTTCA TGATCATAAT CTAACTGTTC 60 
TAACCCCTAC TTGGACTGGC AATATATAAA CAGGAGGAAA CTGCCCAGTC GAAAACCTTC 120 
TTCCTTATCA TCATTATTAG CTTACTTTCA TAATTGTGAC TGGTTCCAAT TGACAAGCTT 180 
TTGATTCTAA CGACTTTTAA CGACAATTTG AGAAGATCAA AAAACAACTA ATTATTCGAA 240 
ACG 243 
m#m^ : 2 X v- : 

K?*J(Z>g3:50 40 mm<Dmm:i&<D&m. 7u--fDNA 

mmom : E#1<Z>1$& 

: ^ ^a^ft^Ufc^ft : E 

mm 

ATGCTTCCAA GATTCTGGTG GGAATACTGC TGATAGCCTA ACGTTCATGA 50 
K?J#^: 3 WDy-:ilgtt 
mFW&2 : 4 6 mmomm : ffl^&K 7n-:/DNA 

mmnm : &k e^jco^® 
mm 

TCAAGAGGAT GTCAGAATGC CATTTGCCTG AGAGATGCAG GCTTCA 46 
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mvmn : 4 b#nv- : b&r 

E?tJ0>g£ : 2 2 6 0 : Genomic DNA 

ttaswfcutows : e 

ATG GCT ATC CCT GM GAG TTT GAT ATC CTT GTT TTA GGT GGT GGA 45 

TCC AGT GGA TCC TGT ATT GCC GGA AGA TTG GCC AAC TTG GAC CAC 90 

TCC TTG AAA GTT GGT CTT ATC GAG GCA GGT GAG AAC AAC CTC AAC 135 

AAC CCA TGG GTT TAC CTT CCA GGT ATT TAC CCA AGA AAC ATG AAG 180 

TTG GAC TCC AAG ACT GCA TCC TTC TAC ACT TCT AAC CCT TCT CCT 225 

CAC TTG AAC GGT AGA AGA GCT ATT GTT CCA TGT GCT AAC GTC TTG 270 

GGT GGT GGT TCT TCC An AAC TTC ATG ATG TAG ACC AGA GGT TCT 315 

GCT TCT GAT TAT GAC GAC TTC CAA GCC GAG GGC TGG AAA ACC AAG 360 

GAC TTG CTT CCA TTG ATG AAA AAG ACC GAG ACC TAC CAA AGA GCT 405 

TGC AAC AAC CCT GAC ATT CAC GGG TTC GAA GGT CCA ATC AAG GTT 450 

TCT TTG GGT AAC TAC ACC TAC CCA GTT TGC CAG GAC TTC TTG AGA 495 

GCT TCT GAA TCC CAA GGT An CCA TAC GTT GAC GAC TTG GAA GAC 540 

TTG GTT ACT GCT CAC GGT GCT GAA CAC TGG CTG AAA TGG ATC AAC 585 

AGA GAC ACT GGT CGT CGT TCC GAC TCC GCT CAT GCA TTT GTC CAC 630 

TCT ACT ATG AGA AAC CAC GAC AAC TTG TAC TTG ATT TGT AAC ACA 675 

AAG GTT GAC AAG ATA ATT GTC GAA GAC GGA AGA GCT GCT GCT GTT 720 

AGA ACT GTT CCA AGC AAG CCT TTG AAC CCA AAG AAG CCA AGT CAC 765 

AAG ATC TAC CGT GCT AGA AAG CAA ATC GTT TTG TCT TGT GGT ACC 810 

ATC TCA TCT CCT TTG GTT CTG CAA AGA TCC GGT TTC GGT GAC CCA 855 

ATC AAG TTG AGA GCC GCT GGT GTT AAG CCT TTG GTC AAC TTG CCT 900 

GGT GTC GGA AGA AAC TTC CAA GAC CAC TAC TGT TTC TTC AGT CCT 945 

TAC AGA ATC AAG CCT CAG TAC GAA TCT TTC GAT GAC TTC GTG CGT 990 

GGT GAT GCT GAG ATC CAA AAG AGA CTT TTC GAC CAA TGG TAC GCC 1035 

AAT GGT ACT GGT CCT CTT GCC ACT AAC GGT ATC GAA GCC GGT GTC 1080 

AAG ATT AGA CCA ACA CCA GAG GAA CTG TCT CAA ATG GAC GAA TCT 1125 

TTC CAA GAG GGT TAC AGA GAA TAC TTT GAG GAC AAG CCA GAC AAG 1170 

CCA GTT ATG CAC TAC TCC ATT ATT GCT GGT TTC TTC GGT GAC CAC 1215 

ACC AAG ATT CCT CCT GGA AAG TAC ATG ACC ATG TTC CAC TTT TTG 1260 

GAA TAC CCA TTC TCC AGA GGT TCC ATT CAC ATT ACC TCT CCA GAT 1305 

CCA TAC GCA GCT CCA GAC TTC GAC CCA GGT TTC ATG AAC GAT GAA 1350 

AGA GAC ATG GCT CCT CTG GTC TGG GCC TAC AAG AAG TCT AGA GAG 1395 

ACA GCT AGA AGA ATG GAC CAC TTT GCC GGT GAG GTT ACT TCT CAC 1440 

CAC CCA TTG TTC CCA TAC TCA TCC GAG GCC AGA GCT TTG GAG ATG 1485 

GAT TTG GAG ACC TCC AAT GCC TAC GGT GGA CCT TTG AAC TTG TCT 1530 

GCT GGT CTT GCC CAC GGT TCT TGG ACT CAA CCT TTG AAG AAG CCA 1575 

ACT GCA AAG AAC GAA GGC CAT GTT ACC TCC AAC CAA GTC GAG CTT 1620 

CAT CCA GAC ATC GAG TAC GAC GAG GAG GAC GAC AAG GCC ATT GAA 1665 

AAC TAC ATC CGT GAG CAC ACT GAG ACC ACA TGG CAC TGT CTG GGA 1710 

ACC TGT TCC ATG GGT CCA AGA GAG GGT TCC AAC ATC GTC AAA TGG 1755 

GGT GGT GTT TTG GAC CAC AGA TCC AAC GTT TAC GGA GTC AAG GGC 1800 

CTG AAG GTT GGT GAC TTG TCT GTC TGT CCA GAC AAT GTT GGT TGT 1845 

AAC ACC TAC ACC ACC GCT CTT TTG ATC GGT AGG AAG ACT GCC ACT 1890 

TTG GTT GGA GAA GAC TTA GGA TAC ACC GGT GAA GCC TTA GAC ATG 1935 

ACT GTT CCT CAG TTC AAG TTG GGC ACT TAC GAG AAG ACC GGT CTT 1980 

GCT AGA TTC TAACCAATGA GGATGTCAAT GACATTTGTC TGAGAGATAGC 2029 
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AGGCTTCATA TTTTTGATAA TTTTTTATTT 
6TCATTTTGT TTCTTCTGCT ACGAGCTTGC 
TATCTTGTGG TAGGGGTTTG GGAAAATCGT 
ACCTTCTTCG AAGTACAGAA GATTAAGTGA 



22 



[01] AOXafif^Ag t 1 O KCtt#&A/£MHW 
[02] FM-2 l«*mMWiK*7W»GCPl 
[03] FM-2 l*»S«fflLfcbT*7ll*GCP 1 



GTAACCTATA TAGTATAGGA GATTTTTTTT 2089 
TTCTGATCAA CCTATCTCTA AGCTGATGCA 2149 
TTGAGTTGGA TGTTTTACTT GGTACATGCC 2209 
GACACTCATT TGTGCAAGCT T 2260 
0 1 ®tt*tt«&*-T. 

[04] FM-2 1***«Ml/tK*7MGCPl 

o i ottottsfex&K-r. 

[as] »«a«a»«de i A&\zx.z>mfc%o)&mm 

10 



mi] 



m2] 




5*-* a- HUM 



• DCW 

E9/U 

100; 




oMeOHoHSA 
^0-|1500 



-2.0 



50 100 150 200 
* « * M [hr] 



0.0 J 0 



1000 



500 



[03] 



[04] 




oMeOH ° H5A 
EvJ fmg/Ll 
3.0 -.1500 

1000 
500 



50 100 150 200 250 
* * B? ra [hr] 




oMeOHoHSA 
M t m 9Aj 
1500 



1000 



1.0 - 



0.0 J 



500 



50 100 150 200 250 
[hr] 
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e#*(492nm) 

1.0- 

Q75- 

0.5- 

025 
0 

0 5 10 15 20 
(x2x?00) 

(51) Int. CI. 5 iSMire !fftm®$% FI &%i%*mj 

C12R 1:84) 

(72)58W£ )\m 



maw* 




